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Abstract of JP71 23079 

PURPOSETo decrease a buffer size and 
power consumption of a terminal equipment by 
keeping a throughput with a comparatively 
simple protocol in a system in which a 
loopback delay time is long. 
CONSTITUTION:M-sets of consecutive blocks 
are sent continuously as one group in one 
transmission, a receiver side checks an error 
sequentially from the M blocks and returns an 
acknowledge ACK or a re-transmission 
request NAK. Suppose that an error is 
detected in an Rh block, blocks after the i-th 
block till the M-th block are aborted and the 
request NAK relating to the Rh block is 
returned to the sender side. The sender side 
receiving the NAK sends continuously the M 
blocks from the i-th block up to the (M+i-1)th 
block. The receiver side checks an error 
sequentially to the sent blocks the same as the 
1st transmission and returns the ACK or the 
NAK. The processing is continued till all blocks 
are correctly received. 
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[SM] y£USBEBn0fftO*>*7 u AT. JtiSWfg 
•5. 

Mxmv&iazmy mm^ACK^t^t^mm^ 

mmfcm A C K ££:telf i£g#fSgN A K £jH U fit". 
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n y u v t> <dt- * m^ommmffim izm a -r * w y & 
lsbbb* *>^mm&mzm lt. a^r-s m ?u y 
$ (m<n> <DT—?mnzmm?zm<g¥&ts 

fit UfcMiiom^^p v 9 ico i nt& hip bA&aifUJMT 
&m^7nvt>\ztftilavs1iMv&iftm<D\^v bzm^x 

bab icffi^s* in y is u . R y <* tifcii&ic 

(i^T'P y L#OT3iA<llcifj£g;*J5S£ 
Siyjg-TJE&S^Sd:. 

misjEBS^eic«ty2iyji$tifeB5iSf5S*sftu, •* 
mnyu y <? ^m-zmmt^um^m^zfu y z 

my tmrnztifcm-enz. mmmfr^-txDnmz'u 
o t—9 mm^m tz *j i \t. 

&mmfr*><Dnm&mzfcCT, zfnymtzntcmm 
t^T—s>. iSLwtmmT^T— tztkisz 

n^^yiTiEfflW/ty^-f • fc'y h^e«:-5^P y^Mfc 

y^ic#ip-r*«tts*iiSLfc^. Ni/py^^-^A 

JSSSlCttLT. IStSM^Py^ (M<N) (Dt—? 

BuiejSKt^icfcysimsti^-^^siiu. sil 
fcMfi©fs^^p>y^icoiNT. &*>frct!>mmm-c& 
mnzta y * izttijat<Hfi:m%&mvtiiitim<Dtfv 
i\T§ty £&tu-r -s^amst. 
mi&iii¥®izj:zmv&i£,<Di£m, Buaqftttsna: 

2i«ffiij(cw^§^in u bu b y A<«ai$nfc^ic 
ti-S-ro^p y ^£dJ2> U&^TigAffl'JlcPiatg^j&g* 

izm< m - 1 b©a^p y ^*«*t««»fat. 

StlfcA-^P y * <h £fflOTR y fJJEZ'rro fTIE^IS 

[fs*n 3 ] bab* sba;* n^5=-^ #sabt 

mv t*m$ti1t*%£iZs BAfflfrS^-^OBBtfT 
5 5 s - * fi&SB IC*3 I \ T. 

y^fcBAU S«ffl*»6©SiS«*|c*6GT. :/Py 



^fetic^figstifc^ytTiEfflro/ty^-f • tfy h*>e» 

b£&m^7^y#lzmn?z>i!kmzmlsJt^k. m&r 
k bcda^:/p y f ££A-r *ba^8 <t . 

B5SBBA^ISfc«fcyBA£*l^-*£gAU gfgu 
fcKBOA^/ay^lC^HT. &&J0>&J6£Afl-CS- 

«^ypy^«c#*D$nfcHuK^y#aiffl©t*y y-zm 
j&vs-r&ttic ^y©^ai$nfcm^yp y^t-tn 

fC«< K- 1 <l(D«^^Py^^«^-r^«^e<!:. 
StflEffiSl^n/hft^yp s» tWC«i*#«lcJ: Uffl* 
S tifcffi^^P y 4» «t t \ T» y ITiEefT 5 ITiE¥^ 

o =r- ^eiHSB lc*3 1 NT. 

n y □ y ^ <DT-*m^<Dmm*immzi®^-T2>ifi u jg 

Bfri2sim^S{cj:ysni$n^-^(i^«:§(iu. s 

T^-m^yp-yfic^tjjnu^y^aifflobfy 
tw»r«j «B«-r**ai¥Bt. 
B5i5«iai^is(c<fc*^y«iaios^ ^y^ai^tife 
*n o feii^ii-?-© zfu v * mm\z tax*- -s <t b»ic 
sfffl icttBftS6& u b u ru * nfcti^ic 
li-e-w^p ^*ai^i u^iNT2imffiijicseis*j£^«: 
Bus-rj»mt&. 

BEl6**«lc«tUByB*ti3tlWHEA»*5«U. -t 
ft^^P y ^ *B <C»B«r* WBB^BtftBB 

BUiS k N^KDd^T'P y ^cD^:TICOtNT5mffiiJANf>© 
ttStfBBi&S $ TBIBBBff^B (c =fc -5 SiSIM 
*fttN. HiJIBk N<KDm^^Py^^gPjSim^TU>£: 
«f|8ESIB#IS**S9ffclca«ir-5 k N^p v2<Dt- 
^B^fcBB-TSBtlSBt-rs^-^eBBB. 

BU t*JBin^B*lc. i3l«ffl'J^t.7 : -^(Dflill$?T 

p^-^e^BictsiNT. 

UBBBB«<&oBBBBlC»tUT. SgnkN^P 
y* (kttaBtt) W^-^W^^fi-rSiUffi^lS 
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fcis^ii-e^yp y ^ *f mmizftjr? z> t mm ic 
iHftffl'J icss^g^in y il u . m u tftttU <* nfc»$ ic 

m^^py^*ii<icsjsimu. KHjUfrr-sz/p;/* 
<t skKasfflrr * ^p y o <ot$ \z mm<D<£& m ?&tt$> %m 
•Sr. ^^^icBtriEfijiifi^py^^s^uTSim^- 

HUSE k N fflrod-^ ^ P y <? <D±X (CO l\TS«ffll*> <b <0 

&&&mmiz& iztz z> s -QmftMmm^&L ic * nmm 
£mv mUkumo>^7uy?fr±mmmn7i,tz 
m&i&m¥®tfmft\zmmTz> k n yn -^©f- 

[Sf*iS 6 ] gtHEfTIE^fS;^ 

ItfiE^tV-S^yiTiE^T-. 1 EKDffiH^KlCfcfU^gl 
UITiEffl©/'CiJ-7 i -f • tfy VfrZ>tfL*>7'Uy<?*:\ zfn 

uyt?\zfr«t. m*;L- i yp y^STttirastu tt 
mztiz&\z$jm*m<DJ:vm^ft^iit£V ozn^ 
fflotists c t ztamt r zmxm 2 3 lets 

[S*H7] it*IEii§fir^#5 i -*£t><hlc£j?E<*ft 
fcP.yfTiEfflO/ty^-r • t'^htUT. ^ttS#a>e> 

d tZftmtT 2 75M 5 £H\-rtl/&>(CiE 

c<fcT. 1 1e]|c2lffrs^py^(D»*iSjEEfl<j(c^b^- 
£&-czzz\£z&&i£Tzm*.m4 £ fcii 5 lets 

[it 9 1 mrnmx. astmm \z?uv>? mmom u 
56§g&§<t ut&s-t * c t 1 -tzm 1 75s 

[0 0 0 1 ] 

&<fc'icj3oe>n57=-*e3iiggicwu c<ticsox 



^ejggsicgi-r-s. 

[0 0 0 2] 

m&) ttiz&zmvvmifi&<m^<bnTi\z>* ar 
Q^fCtt^-ws^iniCcfc y ;x<d 3 o<ag*7jxeic#8i 

[0 0 0 3] (1) Stop— And— Wa i t (S 
AW) ARQ^-JC 

mmzm*,. ack (wsj^s. ccn±5t^g) & 
e.tf;*€?oypy^*2ifiu. nak (ssjjs, 

TttHiJIg^g) &e.tfl^C^Py^^l5i?lt--5o 
[00 04] (2) Go-Bac k-N (GBN) A 
RQ^iC 

«fysuaBB*n (rtd) *>\z<bmmitoiz7nyt7$: 

mmumV. ACK£fcfiNAK;&<&oTi*;£B$.'5T. 

^©^p>y^$i3i«-r-5*\ wmm^^zfuvc^M 

<, RTD^ffilMf^|i^?g|cSft^a<^:SA^ ilfS 

»©tt^^<. r t z>ifi^^\z\tmmz^mtfim 

[0005] (3) Select ive-Repea 
t (S R) ARQ^SC 

«fU2LIS9R (RTD) +\ZbmmmiZZfnyC7*: 
jH«Ui^lt. NAK**jloT$^yP-y^(D*S:f|j|ir 
S. *<DtzSt>. mV<D£>Z>7ay<7<D'iktZ&m2nfziE 

nfe«^ACKlCfeofc<h^. A-/77rtlCiE®$tl 
T I \ S 7 P y ^ <!: ft ic iH« $ tx ft IH J. — tf I c tH ^3 T 
•5. C(D^iC»iCW3C>©4 , T , » J bS(l^(Dmi\^X'fe 

•5^. iss^«jtic*y. &m%[z&*:ti®m<ortv7 
Ttfi>&m\zttz>. 

[0 0 0 6] ARQ^lcHUTIieHilfcr IEEE 
COMMUNICATIONS MAGAZINE €> 
^22t Si 2§OS. Lin, D. J. Coste 
I lo, J r. , M. J. Mi I I e rS«0lmS: "A u 
tomat i c — Repeat— Request Er 
ror-Control Schemes" (ClE^tlT 

[0 0 0 7] -mz. i^i!l<*amiC*5t\Tli. 

e.. mv<D&i\7'nyi>ij<mi^®mm[sT&mi£nz> 

J§£*T, SflT'P y^ORU ^li^lCi|iii£tNlEHlC 
X«. S£oTi@ffl-r-5ARQ7iiCt)-&<0i:#(Dil«SS<0 
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tWIOtUr, Ty p e ll/W^'J > KAR 
Q7j£#&-5. Typell/W^U-y KARQ^iCli, 

t. mmtms&ifv htzmv&iamo/vjT* • e>yt- 

©**f«0UTiS«U NAK^iS^)T#fce»^yfTiE 
fflC/t'Jf-f • tf>y h^ffaTTS. C^fSjUStl-S/ty 

[0 0 0 8] R. A. Comroe, D. J. Cost 
e I I o'&ttMUirjEtt4C:7ciy*tt**. e^WS 
lc A R Q7i5£© Selective — Repeat (S 
R) K^ffll^cT y p e I 7 K A R Q7^ it 

f£ IEEE JOURNAL ON SELECTE 
D AREAS IN COMMUNICATIONS 
©SSAC-2# S4^0R. A. Comroe, 
D. J . C o s t e I I o§(Dl«3t "A R Q S c h e 
mes for Data Transmission 
in Mobile Radio Systems" 

[0009] d (D^-gcDfrm^mTkzsvm^m&m i 

4. 01 5 (a) ~ (g) TRWt*. 01 5 (a) ~ 

(g) *i i ~i 4iitea«r. 2 0, 2 i itmrnzm 
r. 

[001 0] 01 4|iS R^E- KlCt><!:-r<7'P>'^(D 
0 1 4T'7Dy* 1 ~3»tf5li1 ID 
B©jH«T^y^«IJiJ-e^^:^o^©T , 7 , P-y>> 1 ~3 
^n?^5liai 5 (b) (CTjrf <£ 5 ic, 
yp-y^4©«iS^ZL— tf{caj^$tl-5o f5)^ICC*Xt> 
lc*hf- £ A c K;PSfiflgj»&jg<Sfl!lc££ti,<&. 7*P y 

^4, eiiHu^ifttti^n^oT. cnso^ay^u 

-I/1y77i:ff#Sn. (015 (a), B15 

(d) ic^-r. ) Htticcn&fcs4-r*NAKjPSflMi 
0>&&flmcattti«. n a K^gitfciintfflfi 2 a a 

<DiHft-C7 r P-y^4, 6 ©SMI^D y Z 4 ' , 6 ' £i£ 

[ooi 1 ] cct-ssi^'p y* 4 - , 6 - ittn^n 
i BllciH«$rifc^P>y^4, 6*flMBtf^htr* 
■ UlTjEWVO/tU^'r • £-y h^££:-5. C*l£><DH 
t^ny^Bil 5 (c),g15 (e).g15 

(f) cjs-r¥«iicj:y««sn*. Hya»*ajatwe 
udconmif^h (^Pvf 6) a*n5c$n, hub© 

iHfTCAy 7 7 lC«^?$nfc^P -y ^ 6 liJUSSn*,, 

«-e a 777 izmn £ n/t y p >y ^ 4 t^b-a-cg? y it 



m& tea 1 n b ©awrc/t 777 ic«??<* tut ^p >y ^> 
aiixsn. ftt>yic2iHiBiciiifi$nfcfiHi7 , p-y^ 
**/\* 777 (C«??$ ns. smffidT-iifiaiyp y irorn 
y fcajsm v ru #;&rii£A 777 ic«#$nfc 2 s 

[001 2] L^ufcj&*e>c(Z)73ieii, sAfli-ctticx 
;uzf y XA«t#fiticit*tic&:£ tme> rasa***. 

[0 0 13] ^UIgcO^i!i;0**i*l\v;U^'C*- 

i: , si y iownt ic £ 1 \ y p y * 1 \ e ibsse lt 

S«$riSC<!:d<*y. C0!>JSdTt>. f52l<*ti7t7'P 
•y 2 tfi A C K ICftS STiE U < £<| L-fc^-* Lx 
T*</*v77#. *-A-7P-£iec-r5T«gtt*^ 

[0 0 14] $fcJ5IJ&#Jfe7*j£ <h l/T. A. R. K. S 
astry, M. Moeneclaey, F. Arge 
n t i e>lC<fcoTit!S;*ttTO-5— aflDft&df&S. 

[0015] A. R. K. Sastr y©73>£l*N AK 

&&m?ntim-?/z7a y^£ pHiKuriu su 

P@i:t)iEL.<^:^ofct^lC©*, ^©T'P -y i^Sfc 
5>— £l^l^lllT?fSj3§r&73 3£T&-5 < , CCD^Ii®*. 
If IEEE TRANSACTIONS ON CO 
MMUNICATIONS ©ffSCOM-23# 314 
^<DA. R. K. Sastry|0i3t"lmprov 
ing Automatic Repeat— Requ 
est (ARQ) Perfor ma n c e o n S a 
tellite Channels Under Hi 
gh Error Condition" lCl5£ftTU 

So 

[0 0 16] CKD^a&ElC-lKMtU pOflftilflfit 
©ttltlCJSi;T»ffl'(t-f -57i;a#M. Mo e n e c I a 
e y e>(C«fcoTtilg$tlTt^-S. 

[001 7 ] C©**T?. p #jtffi8&tf>**<gj&>t> 2 IC& 

2 0S21U 2 0<ht>N AK«fi4tl«4. ^gliPID 
7*P-y^«r3lsl^g|bTill(fr-5«i:5lCLT. iimSS© 

IEEE TRANSACTIONS ON COM 
MUNICATIONS ©|COM-34# ^2^ 
(DM. Moenec I ae yffe^cD^X "Throug 
hput Optimization fora Ge 
neral ized Stop — and — W ait A 
RQ S c h e me" lCiE£tlTO-5„ 
[0018] S6ICF. Argent i Uli. $fDfr<D 
mMTZJa vt>$: 1 ^U-7*<t L/T^l/-7"rt(D7*p 
•y^ £3^6*1 IcSldb. §(lffliJ^€»©ACK/NAK* 
NAKSSmc, ^;i/-7"C7P7^ro 
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h#5ftST#*„ C©;7?SCICilUT(i. I EE 

ELECTRON I CS LETTERS S&28# 
W. 9 -^tf) F. Argent i, G. Bene I I i, 
A . G a r z e I I i "General ize 

d Stop — and— Wait Protocol" 
lCiE£ftTO-5. 

[0019] F. Argent i e><D}jiCliS£3RcD S W 
A^P h3;HcJtKTilfi!S©ttfiitD^t\<i:C5T-tt^ 

SBo^ny^s-cu^i^ai). 1 mmommiztt^ 

[0 0 2 0] mm?^&T—Sr 1 7D-^i> -t 

n£fc<hlc£j£SttjfcRyfnEffl<£/ty-7 = --f • tfvhfr 

:/p«y*£i xp-y^oatmu sifisnfcit^^p 

ii^. CJ*.I£. H. Krishna and S. Mo 
rgera;"A new error contro 
I scheme for hybrid ARQ s 
y s t e m" , IEEE Trans. Co mm u 
n. , vol. COM— 35, no. 10. pp. 98 
1-990, Oct. 198 7HfCffiigs*nTO-5„ 
[0 0 2 1 ] &A1-'<*7 : -^£f>l:i::£j£3ft 

*MVtnEMWJT-<( ■ bf-y hT\ -Ml £ t> *> <t 

(nmn&'&Tt-zzzmn&m^ttmifi. mz.a* s. 

Lin and P. S. Yu ; "A hybrid 
ARQ scheme with parity re 
transmission for error co 
ntrol of satellite channe 
Is", IEEE Trans. Commun. ,vo 
I. COM-30, no. 7. pp. 1701-171 
9. Jul. 1 9 8 2HlCjF$ttT(^5. 

[0 0 2 2] C©«Sfc?5^£gglcfigffl-r-5C<!:lcJ: 

y. RyniE©»**3i»T**^fiBtttt**o. 

[0 0 2 3] Sfc. MlCgiJ^fgi^SiUT. M. J . 
M i I I e rffli, SR^P ha^GB N^P hP-H/ 

— £R5<?ji£«: M. J. Miller and ot 
hers: "The Analysis of Som 
e Selective— repeat ARQ wi 
th Finite Receiver Buffe 
r " , IEEE Trans. Commun. , vo 
I. COM- 2 9. no. 4 ICS^UTO-S. 
[0 0 2 4] SR^-KOARQ^itTift 
ft UT I \ S 1 2 fC. S««T«D ICR U 0f & S £ *Jff£ 



'tlfcZ/Q -y i/ EODHiztlCW UT±TN A K 
TWBfStlfc^tt. t-K^SRf-H^bGBNt 

flHlTMl ICR y -5 £ Wffi $ tlfc ^P -y * A C K 
£HBr3ftftttfiZ*S Rf- KlcM^TeiSi^fr?. 
[002 5] il 6ICN = 5, v = 1 ©fl^St. CO 

m&mz%i^TSk:Vm\zmm-?z>£. mm. &mwvm 

y tmmZtlfc-Jny? 2. 7n>v^4. yp-y^7lC 
tJt>T§fMiJTiHm«!llC«LTN A K£jgU izt«ffl!li 
$fc-TS R^E-KTWitsW?. -C-OtSJR. XP'y^2R 

ACK^illffffliJlcjg$n-5. T'P-y^ 7(iS«ffliJ 

TUtfRy i^JBiSnfctD-C. Sflraii&AffilC NAK 
SriS-T. C<DNAK*SltfcjztfIffiiJ-Cli, ^E-KSrSR 
^-K^GBN^-KICWyffATSztflfc^?,, tts. 
t>*>. W&7Uyt> 7 4. -£-*X(CigK 4-p©70y^t 
7P-yf 7|C«LTACKA<g5tTGBN7P hP/U 
■CeiH^fTP. *5 LTiimffliJTT'P 7^7 |C**L>TA 
CK£gl*fc<h¥"JBff;**l-5i:. SSES R^E— KICMo 
T» ^p<y^(E>ej!§$:fr5„ C©M. J. M 

i I I e r^CDISXlCIS. MIC*— OOfSi LT. S 
R7*Ph3M, i^Pv^ACK^ST'l 

tmisxmmismt&s t u 1 1 e r (st> ^e-k^i 

*^*>-t±;fr5££:tf|gUTU-5. Z\<DtttZ9ff S R=E- 
KTftftLTOT. d03t^««)lcRy/»^Si:¥JBrS 
tUt^P -y ttfi v ®<DUmiZ*IUT±TN A K i&ffiffllJ 
T'WBr^tlfc^lC f-K^SRt-K^bSTt- 
KICttytteTiSflrefT^. •^pLTC<DRy<h^JBr$ 

tifz^n vf&mmttoizmmis. a c K^itniM-eg® 

[0 0 2 6] COOWISr, N = 4. u = 1 ©i#&(COl\T 

si 7 ic^-r. zwm&mizWi^TmwTzi:. 

T-l y i: *$tifc7'P y ^ 5 Srj^a y f 7 li, §f» 
ftiJ^e.SHtffli]ICN A K#il£*V £ffifl!l*S R^E- K"C 
t>p— SHjH^Po U^U^P-y^ 5tt*fcN AKtiS 

£-oitfint>mmmits rie-k:*j^s Tt-nicttiyff 

^T^P vi?S |C**L>TA C K^igSS-Ca^UTSJzt 

txzts nits R=E-F\zm-oT*(D'&<Dfcm&'irio. 
[oo2 7] cne.©M. j . m i i i e r n^tgm-r 

Z>tt\t. gffAy;7 7<D:*-A-;7p-iiRfi<c:<!:# 
Si»CD^S^i3Jy^X*/E:«). 7JUP*'JXA 

[0 0 2 8] 

mikis&vtTzmmi ±aiUfccfce>icae*<DARQ 

7T<D®m.W*:&<t£V. Xfr-Zfy \-w%%i\zm<te 
£B*c:p£:-r-5<t:> ft^bTZtTfrzlV XA*<«$tlc 
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[0 0 2 9] -tdTCWfglirCliv C*lS><7>P»1S£efc& 

Silffv^-rA^i'W R T D£fJili*>:*7ATfT*.&<J: 
plc-T-SCi^eSlc. :7p hn;U£-e#-5fc'l*fS* 

liT£S;t'(7>h£<£§«fcylC>'*5 i A£*g£bT> & 
W<D/MUtZmV> UtfxbXfr-ZTy h*T'#-5fc'ttiS 
< "T -5 ck 5 IC-T S C i: * C <h ^ B fl*J «!: 
[0 0 3 0] 

«m^d^ (m<n) w^-^w^&frr-ssfi* 
s<t. c<D5i«^isrc<fcyisi«$nfe7 ; -^«^*§ffi 

U S«UfcM<Icofl^:/PyyicoOT&£>7&>i;i&i3i 

m^xiii;*p.y£fcanr3&aj#f8<t:. c«&aj#isic 

□ y £fiJffi;&lcai2j-r-5 £|HlB$lc2lfl<igi::«t^f5 

s<t. js^siccfcuinyjgsnfcjcs^sffiu. *<d 
y o &-£#>Tmm-rz>M®<Dm^7n y * «rSin 
[oo3i] &rc. ma^-^mmm^. 

iEfflOAU^-f • My Vti^1S.^>yu y9<t$tlfiiy £ - 

y-ic*tu mv&iam<D¥v hz&mnjnytuzttm 

T. I^tSM^O-y^ (M<N) 

Tz&m^&t. mm¥mzjnj&m2nrcT—9z& 
tb&mmT&m^yn y y izma $ nttmmm y «iajffl 

h£/^TP.y£&tfc-r-Sl*aJ3MS<!:. 

icjc-sgtytam©*^ py*^aj5n^*^fen#ii 

y £ u m y *^ta $ ftfc»*ictt-t© y n y 
y £ a rj u & i^-caMMi icnj£g*j£S£jis y g-r i * 
ic. py©«iai$nfcm^7'py^<t-E-nicgi<M- 1 

^yp >t> tis^sicj; y *»snxtfl»7p y * t 
&m i ^ri y iriE^fT y ihe^s t T^-r -s. 

[0 0 3 2] BOiB^-^eiSlilB*. S«ffl'JA^ 



fiEsn^yiiiEfflcD/ty^^ • tfy hj&>e>&s:/ny 

^py^icmp-r-sfiis^MiUfc^ a^-rs-ssK 
fflwm^^py^Sr^fi-r-ssiM^st. am^sfcfc 

y^iconx. & a> csbmmm-v&m^ yp y y ictt 
m-z*\tiWtvmm<r>\iy b&m^xmv 
amst. ^tb^sict-s^y^tij©^, Ky«ttttt 
stifc^-p 7ti§^ii-5-(D^p y y *fijffl#icaB^-r-5 1 

H^ICtt^-CDT'P y y £tt A U&OT-S£®«C?5iiig3fc 

ftStigys-r^ftic p y as ypyy 
<h-enicgi< k- 1 momnyoyirz&ft-tz&ft^ 

St. ffi££nfc«^Pyy£«##Slc£y##£ 

nfcd^T'p y <7 1 i ^xm y stie^ 5> rriE^st 

[0 0 3 3] ^fe. HylB^-^eiS^B^. N^P^ 

v>t- *mn<ommmm£k icn ^-r siff y s usskp b i 

a^isfe) ror-^fi^srsim^-sjsi^et. isi«¥s 
fcctyisfisnfe^-^w^sfflb. §«bfekNe 
ol^^n y ^rcoiNT*e>*^4&sififflij-e#m^^p 

«itbt--5^ai^s<!:. »stj^sic«tssy«aj©e^ 
^ y #&ai $nfts>Q feti^tt^-<o ^p -y ^ * wffl*c 
m^-r^tmmiz^mmizmm^^^jm^. su** 
siai^ti^^rcfi^-oT'p •> ^*aa^» u&o-eiumfiij 
jc^sig^g^itiyjg-r^s^st. j*S¥Sic«fcy 
iisyiisn^gsrsmu. ^©^^iiig^iBS-f 
&ozttf£\ ^y©^m$nfcfi^^py^*is<icif 

<D^:T ICO t xTSflffiiJ^ t> <DJC5g#«S^§ lC/«t-5 *T' 

f?ill«^SlcJ:sf?ill«&^Tl^. k N®<omnzrn y* 
^gusifi^Tu^. sifi^s^sffcica^-rs k n 

7U y<7<DT—5>m^*mm?Z£.0 \zr -5. 
[0 0 3 4] sylE^-^eai^g*. N^P^ 

©7 : -^m^$SI«t--5SI«^S<!:. 3I«^S 

icjcysimsnfc^-^m^gmu. smufckN® 
<K>m^7u y *izz>i\x&iz>frctt>mmM-e&mi%7n 

y i> izttm U/tP y «iaiffl<0 1* y h«ffll^TWMR u * 

^tBt-s^ai^st. ^ai^sict-s^y^aj©^. 

P y *<^ai$ tl«:75^o ^ti^ri^y P y ^ *?Uffl#lC 

aj^-r -s <t isi^icjsim«i'j(c5s^^^i3i y ig u. r y 
^dasnfc^icii-e-w^p y y ^au^i u^i^simffl'j 

lcHillg*JtEg*3iyigt-J5Bg^S<!:. J»»¥«lc«tU 

hz>ft^. mv<Dtktot<titcm^7ny*&m<\zn 
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m tzmmtDg. a b$p b w& zm-a,. s a mm icn&m^p 

[zmtfcT&wHynyzcDT-fm^&mm-Tz&oiz 

[oo3 5] ^t.icccT. itie^is^, mmr^^ 
i 7uy*ii. *rti&*>nz!iLmt<titimvfnEm 

U^-f • t'y 1 :7*Py^o3i« 

u jgMsn^m^^P vf \zm<Dmn7uyi7\z;x* 

•So 

[0036] jumr^^^-^^txtic^stx 

[0037] xrcmm^mz. mm^<omm^mtzm 

[oo3 8] $t.ic. 3i«fflijx(ism«ioic^p->^ejii 
©gi y ^©at^xi*;!^*^ p ttsjg^iaiT- . kms 

mzmjiv t>ffii^-c*s<t#(i. sin«#e^ sin 

•5, 
[0 0 3 9] 

[ftffl] ^w^^-^e^g-eii. iUfflgmicisD 
Tff*>n-s>2isieiu^wjiifi^ict3t\Tt>. i ®m<om 
mmtm c&Komm?* ?u y * zmm? z> ? ic u 

^b£tlT, ITIEfg^#cfcy^<;S-I>?3^£JfJO-I>J:3 

icu RyirjEJHo/'ojy* • tyhiis -g-na 
#A> e> t> <h ©tS^*S7c-e# -5 *> (D t J; 5 ic u 

[0 0 4 0] 

•5. 

[oo4U 01 ii. ^^©-naseijrod^e^Mi 

T. Ctlli, F. Argenti e^Tjxt^efe&Ufcfc 
[0 0 4 2] @1lCfcl\tyryiH®Br B l (RTD) 

^icNiKD^p-y^^fiT^-sif-si:. i m<omm 

Ti^t5Mi©7P->* (M<N) Sl^-^iU 

t, i ®s<DmmTmVi<DM®<D7ny*&mm<toizm 



iu Sfi«iJ-cci(DM^p^^ici®;^y^ai$?Tt\ 

ACK/N AX^SUS?. 

[0043]^ i SBO^P^Ic^ytf&iiiSttfc 

* isj^ssn, ssfmic i ss^^pyi'ic^-rsNA 

K4f££ftS. N AK£gl*>ii£{fffiiJTfi, *>p-gi 

ss(D^P v^^e>Mse©yp^^<t-?-nic^< i + 
i ti*e>M+ i - 1 &m<Dz?ay#£mm?z e §« 

ffl«frlV ACK/N AKSslll iSlJ". C0D«t 
*«UiiUT, JUT, ^:T<D^P<y^^Sffi$tl-5*T' 

[0044] z\ommmx'it. 2 EBJu&waniBSicjs 

U TJUof y XASrfSBS'fbT^, Ay77©*-/<-7P 

tfi&itt £ <D * BSltT 2 -5 . 
[0 0 4 5] MICCKD^SClC^yfTiE^*^ 

[0 0 4 6] @2|i, *^WOffe©IIS6eiJ(Dill(l#III-C 
CCT-(2N = 5, M=2©tg^T-UiWr-5 < , 

[0 0 4 7] 0 2(DWT-li. S««!IT-Ky*^ai$tlfe 

Zt. SttflMtt&ftfBlCNAKeSU 

(i+1) tA777C«flt*. N AKSSItfcsKt 
ffl"Jli2[i]acDSim-CyP->^ i , ( i + 1 ) OfliJI^P 

i ' , ( i + 1 ) ' ^sm-r-s. 

[0 0 4 8] SM^P vf i ', (i+1)' 

li-e-tl^tll EBIC2l«$tl?S:yP>y^ i , (i+1) 

eiMRtfy htf-s^yniE^ro/ty^-r • tfy h-^ 

[0 0 4 9] o^lc, 1 0B<OSim^P->^ i <h2|s]B 
CDSiH^P-y^i ' £*d*>-ttTRyiTIE«fT5. Cd 

T-^ytTiE?9^tt, /iy^^ • t*y h^^tiiip-r-s 
ctic^toT. «tyiTiEtg^<DiSt^^<t&yps?9^ 

[0050] HyiriEaisjR. mv^wiiEtsi^m^ 

It. ACK^ig$+i-5. ^y*<UiEaj3R«:^ofcti^ 
li, %A«|CN AK^jgbT, 3lH]e(Dllj5l7P-y^ 
i " *S<frS. tLT^P^f i , i', i * «r^t> 
1±T^yiTiE*?TP. C©cfc5&^£my;&<fTIE-C£ 

-c^fcu^ictt. i tficaa+ju, jnftfflij 

lCACKS:jg-r o 

[0 0 5 1 ] -73, 7P7^ ( i + 1 ) iCbSfl^, ^ 
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[0 0 5 2]@3 (a) Rt/ (c) \*?U y 9 3. 0 3 
(f) &tf (g) li^P y^ lleJirojgm 
y * <t 2 0 B (DWH^P * P t S^btTl U ITiE 
JWjE«lUfci§^£iF-r. 03 (b) . (d) feJ: 

(e) T'fi, ^Py^4lCOt\T3[HlB(DSj2|-CSy 

[0 0 5 3] fcfc. 03 (a) ~ (h) T. 10—14 

Bffli$2o, 2 i irmm&THu. ^nzmom-vbrn 
[0 0 5 4] ctiicfcu. KiJ4>L"<juicje£T«BS 

^©UiE^<D^yfTjE^*mfi£U ITIE-rSCi 
*«T^-5„ SfcA'>7 70^3IJM- (L-1) 7n 

[0055] 04ic, *mw<Dzt>izfe<Dnmm<Dmm 

[0 0 5 6] C©^Jt>02roffiJi|sI«IICN = 5. M= 2 

©ig^-esiwr*. 04ic;fco-t\ i HBoaMimu 

«t-t©**a.— tflcajTJ 5**1-5. RiJ^tUStl^Jld 
(i, NAK;fifi&{MHc£3tu *-4>». VVD&ottM 

Qy* (i + 1) ^Ay^TlCfSSSn-Sc fUTN A 

k z&tfitmmmxu 2 m b rossm t:/p ? * i 
( i + 1 ) ' 

[0 0 5 7] CdTSiH^Py^ i ' . + li 

tnfni isiBicsim^txfc^p y^ i , <i + n* 
mmtfy htrs^yuiE^oD/ty^-f • t* > h^e> 

lcay*«tftHS$ti«:^o>t«^. /ty^-r 

(C0MfiltB5 (f) £0 5 (g) ic^Py* 
5. 5 ' (D^X'tt^Tz, ) SilUfc^Py* i 

' icnyatfcajsnfcjg^. 05 (c) ic^p^^3t 

i+TmyiTiE*^$n-5. -enTfe^cfc^y^st^ 

yic2is]Biciiim$nfe^py^ i 'jwnBsns. pi 
bsicn a KOTSflmncfistu i3i«fflij»^ 3 ®m<Dwm 

■Juvt £\;X7Uy>? i . ( i + 1 ) #i£{I<*tt-5. 

•>7 7ic«??$nfc^py^ i - t^*>i±T^yfTiE* 

fj?„ (C<D^^HI(i0 5 (d) £0 5 (e) iZZfa 
[0 0 5 8] -73^P-y^ ( i + 1 ) lCI*g<f&. ^P 



[0059] c©*acic«fctitf. amaMHcw-p/ty^ 

7©^SI*M^Py^^-cai\. Sfc. 2 0B1UB© 
iUffi^lCfctNTt). 1 0B&mi3£|i^gtf>>§jrt-5^ 

[0 0 6 0] 0 6tt*%^(DHlCft!!rollSisWI€:ittWf S 
0T&-5. CCtliG o - B a c k -N (GBN) A R 

(rtd) *iz*>mm(iwz7ay2&mmLm 

(T-5o RTD*lCiitmT#£7'P>*&£Mi:UT, M 

[0061] 06-Cv &mmxmvtj<&iii2nti: fritz 
(cajrjsns. T'py* i ic^y^assn/tis^ii. 

N A KSSL, 7P'>^ i , (i+1)*Ay77lC« 

irrs. NAK$rSit^«fiyTii2i=jB©iii«-e7p 
y>>i, ( i + 1 ) (ommzray? \ ~ , o + n' 

*iH«-rS„ CCTHI^Pyf i ', ( i + 1 ) ' tt 
^•tl^ni BBlcSlft^tlfe^Py^ i , (i+1)£ 
«$8tf-y hi-r-S^yfTIE^cD/ty^-c • tf» hfr£> 

[0 0 6 2] cne.<Df?iH^Py^(D*aSli1 l3B©iSI 

fi7Pyf i i:2®m<Dmmzrnyt? i ' t*^to1+r 

mV&WIiE&ft?. Cl£>iacOiO:3<E>rt§«:07 (a) ~ 
07 (f) lc7P-y^i*7Py^3tUTSUfc. 

[0063] cc-egtyfTiE^ii. iUffr^^^-^ 
i7Pi/ft, -e-n^txtic^fiEsnfe^yfiiE^o 

/ty^-r • t'y h^e>>S:-5L- 1 m<o? U y $ izxmtfi 
Stl*»**T. 1 BWWiSg^lC^UT/ty^^ • 
h*e.ft57P7^^ 1 7P y^rfo2lfflU, i£ff;*tt 

z&xmazti. nnat<nz>mizsTiEmt}tii<m<ts:z>n 
^x&>%>. 

[0 0 6 4] t>U1 l3B<D2lffi^P vt> i d: 2 0 B <D& 
I7P7fi ' «t«:-&*3l±T^yc0fTIE*?ToT ! b^y 
A^sIIET'^/«j:^^fcli^ 2S«ffl'JlCN AK^jgUT3 0 

m<Dnm?a y<? \ - . ( i + 1 > • *»flrr*. *u 

T7Pyfi, i', i " ^fe-ttT^yfliE^fTP. 
C(D^liPy^lTIET#-5^-C. Xli/t'J^-r ■ \tv 

h*^7py*#i*L-i ®mp$ns*TJiy 

[0 0 6 5] ^yfTiE*tT^fcti^ 7P^i «:ZL- 
tf fCtUTJU iHflftlJlCACK^S-r. ^l«ffllJliACK* 
§(tT»f^^^^P•>^7 (i + 2) 

[0 0 6 6] COPbI, 7Py^ ( i + 1 ) ^ 
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n. ypy* i ©iaii^Tt^ ai^$n-5o 

[0 0 6 7] C<D7j;iT\ • 7i-y^l 

fc. /1y7 7(D±Z2\tM ■ ( L — 1 ) ^P y ^^Tfi 
IV, 

[0 0 6 8] *IWBJfcR. A. Com roe, D. 
J . C o s t e I I o t><DJim£mm<D?)miZttUT*> 

y^gfcM*. M=2<h^-S. 08lC;fcOT\ IBlOig 

ffi-c^y^«iaiT^^ofcypy^«, 

[0 0 6 9] 7ayf i ic^y^Hi^n-SirNAK^ 

aififlwicigsn. 5t-r> :/py* i t^niagK^py 

^ (i+1) #Ay77lCfti?$nS. tLTNAKS 
Slt7c:2imffi'Jli2I51g(Dill«T'7 , P^^ i ' , ( i + 

1 ) ' zmmrz. zzx-mmyay^ \ - , ( i + 
1) ' li^n-em 0Bicin«$nfc^p-v^ i . (i 
+ 1 ) £if?gify h£-r*«yiriE?Wfl!>/tyy.f • e 

y cne>©l?iiyP^^li. 7"P-y^ i ' 

ic^y^i#aj^n^:A^fc«^. /tyy-* -o/w 
fc^py^i ' ic^y^aisnfcis^. ^7771:8 

^Stxfc^P-y^ i i^*?1±T^yiTjE*?T5o 
[0 0 7 0] ^ftTfc&fciiyaflE-ttfcOiS^fi. Ay 
7r(C«#$n7t7P i £JSSU ftt>yfC2l2lB 
CiiHISftfc^Dy* i '£GH?T-5. IsHSfCNAK* 

atttiBicsu annua* e> 3 ®m<ow&7u ^!>in 

7"ni/fi, ( i + 1 ) 

[0071] &mmT'i*Wi£2nfii7ny? \ <Dmv& 
yx><*ntfA5/77(c«??$tifc^py^ 1 ' i^to-a- 

So 

[0 0 7 2] -73. Z/ny* ( i + i ) liSfl^ 7n 
»2 i i:^:<|s)D«fl:S*if : T*3n'5o ^Ut7 f n-^ i «fc 
y *)5tlC*aS^T Ufcif^lCteAy 7 7 lC«??$tl, 

:rpy* i©«is#$*7*. aj7j$ti«. ccop^aas 

li> 09 (a) ~ (g) ld#3. 4. 5(Dii^T'^U 

[0 0 7 3] C<0*aiCj:tltf. Sflffiij©*#0/\'y7 7 

$ fi M ^P y 7 l\. 
[0 0 7 4] iU±OH«S0i]^e>^<S«tplC. 

(is^-r-syp-y^^wsi-rsfc*. fi£jR7^^<i; y t>ffi 

- A 7 P — 1 2> C £tiV3.l\ 



[0 0 7 5] 01 0lC*^WOSICffe(Dll*g^l<Z)$^ 

K^y^75^5feaicfefc-5. 

[0 0 7 6] 01 OlCfcOT, KfyigUilS^S (RT 
D) f ICNffl<Dyp-y^*^«'e^-S ! b<Di:-r-5<*:. 7 

*«J5E-r-5„ jHmffliJliC©M<l(DyPry^*a^B*llc3l 

«u §ffiffiyTttJii;*g|y&iti£mv ackxisna 

SSftffi'JTliN A K I/P y^tf)*- 

&nMT2>o 1/TM1C97Q 7^ tT*>b A C K*< 
ii-3$-ec<D^JH£ltyiiU MfSwr/Py^Stfia* 

^yrntf. ;^©7u-A<Dypy^^in«-r-5 0 ccd 

7j;£Tli. A->77©^XBl*k N7n^!>^ 

[0 0 7 7] 01 1 Itmi 0 ICfclNT k = 2 CDii^ICO 
UT^UTcfllT&'IS. 01 1 -CSIftfiiJ^6tt2 Nfflcoy 

p y f&mizmmmizmmzti. smfflij-eiigcrgx^fc 
^p y *icoivTiis;*g!yfTiE£mv mmmtzzfa-y 

7 i JkZf2 NIottUTN AK#. t©»*07 r O y 
«UT(iACKAiiIoT^fe<h-r-5o i£«ffiteii> NA 

K^gjT-t-si-e-oxpy^^iKicsjii-r-g.,, -5-ur 

7"D-^i Xt*2 N|C*tLT^ICACK*i3lfiffliJ|Ci§5 
tlSSTSiH^lts ^rTCQ^Py^|C^UTACK/)« 

[0 0 7 8] 01 2 l**fg^(PMlCffe<DH;teffiJ£jjrr0 
T**S„ 01 21*01 1 ©H^il5]i;<. k = 2 (£>if£- 
lCOt\T^UTt%-5. 01 2lCfct\T. SlfSfl.lJ^e>2N 

ix-p/i^p y ^ icointih;^ y iTiE*m v ^p •> f 

i S^2 NICMUTN AK> -ecOS^CD^P y 9 |C*t U 
TttACK^jgUTtfT-S. SI(affllJ-eii. NAK£§I* 
tSi-ErtD^Py^^iKlCllSI-rSo ^Py^*S2l 
tS^iitLT, 01 1 Tl*. 7"n7^i*SfiLT* 
?>7"P-y^ 2 N$iH«^*T-<0P B 1. jSIWffl^SfSFtiH 
mL«:l^J!SPa^^. ^Py^ 2 N^SiSIUT^e.^P 

i znnmi-z&T?. nzfi&&mmwm<t)K 01 

2 ©flfC-li . 7P'>* i UTb^Z/P 7f2NSS 

Py^2N*f?jHUfc^7'P.y^ i ^W2lt-SSTOP B 1 

(i^py^ 2 N&mmmiznmumitz. cutset 

[0 0 7 9] JU±OD01 0~1 2<Dm-ClAmiS3&(Dttm 
(C^tJ-drT 7 1>- ASM Sr^SmsRScfc P IC* 
7U-AftM7i'ltT*^:<, 1 T'P y ^(Dg^^SiSftfii 

-cesi-r s c t ic ct y . ^^^^(DSfc u i ic ts t % 
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[0080] @i 3\zz<Dmt£?i&zmi^i mnm 

[0 0 8 1 ] @1 3TBM=3 N(D*§^£;kUTU-5„ 
•y^S*2^ -T«:t)^2 7'Py^^t>-t±Tfrfc«:1 

[0082] m±©n*s^coo-rnw^ic-pt\T i t>. 

Its fciX.NAK©J$g : *i*9T i t)iTiaL/TACK 
[0 0 8 3] 

Ovf £jBflrr«J:3K:U MlS^tlcf- 
im<£-5ft^£fflO£J:5fCU g|yfTIEffl<Z> 

) «U mVtf&ta£*:<D7ny*tdV2:nm-fZ. CCD 
«6&;fr;££fflo-5c<hlc:cfcy. iIfISS1*^roiSu<»:c:3 

*-?y h©|pJ±£0-5C<£:;5<T£-5„ Z-il/^U 



[0il(DlS*/j:ittM] 

[@ i ] *nwc7)-n«seij<Dei2i^»i£^-r@. 
[0 2 ] *&w<Df&<Dnmm(De&mm&7F;?m. 

[0 3] 0 2 lCfi2l^lli*^Ufcll*SffillCfcOTSfifl'J 
[0 5] 0 4 iCfii^Jl^UfcliffiWlCfcOTgflffliJ 

[0 6 ] *mw<Dwizi&<D2zi&m(Dfcmmm&7ikTmo 

[0 7] 0 6lC€j3§^llI£^LfcliJfiWlC;i3t\Tg<lfllJ 

[0 8] *fgB^<DMlCte©0tffi^tD£i£^lll£j*-f0. 
[0 9] 0 8lce2l^m£^bfclt«§WCfcUTg{IfflU 

[010] **WcOMlcffi!<DllMi0!|(DeiSI¥ii|S*^-r 

0. 

[0ii]0io (Dn&mvmm^MfDMitm&fFiT 
0. 

[0i2] ^w©Mic-fte©n46cii<Deiti¥iii*^-r 
0. 

[013] *&w<Dwizik<Dnmm<Dmmm$iZ7ji? 

0. 

[014] S£3R«|-c?fc-5S R^E- KlC=fc-5T y p e 

[01 5] 01 4 \zm&^mz*iisfz'&*m<D&mmiz 

[016] S R^E-KtG BNt-h*CDtJJ^iCICJ:S 

[01 7] S R^E-KtST^E-KroiaJ^^IC^-SSe 
5R05c7)g2l^lli«:^0„ 

ACK (51lg/S§) 
NAK 3S£&^ (WSi^J&S) 

1 o ~ i 4 aasi 

2 0, 21 mm 
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